NK cells activated in vivo by bacterial DNA control the intracellular growth of Francisella tularensis LVS.
We demonstrated previously that mice treated with bacterial or oligonucleotide DNA containing unmethylated CpG motifs are transiently protected against lethal parenteral challenge with the intracellular bacterium Francisella tularensis Live Vaccine Strain (LVS). Here we explore the cellular basis of this protection. Wild-type mice that were treated with CpG oligonucleotide DNA and challenged with a lethal dose of LVS survived, while mice lacking TLR9 did not. In vitro, treatment of LVS-infected macrophages and/or naive splenocytes with oligo DNA had no impact on intracellular bacterial replication. In contrast, in vitro co-culture of LVS-infected macrophages with splenocytes obtained from mice treated with oligo DNA in vivo resulted in control of intracellular LVS growth. Control was reversed by antibodies to interferon-gamma or to tumor necrosis factor-alpha and by inhibition of nitric oxide, and to a lesser degree by antibodies to Interleukin-12. Further, splenocytes from DNA-primed normal, T cell KO, B cell KO, lymphocyte-deficient scid, or perforin KO mice all controlled intra-macrophage LVS growth. Enriched DNA-primed natural killer cells, but not B cells, clearly controlled intracellular LVS growth. Thus, NK cells contribute to DNA-mediated protection by production of cytokines including IFN-gamma and TNF-alpha, resulting in nitric oxide production and control of intracellular Francisella replication.